Introduction
China has one of the world's most severe soil erosion problems, extensively reviewed by Wen (1993) and Edmonds (1994) (see also this volume, Chapters 11 and 13). The population is putting severe pressures on the soil resource, which supports 22 per cent of the global population on 7 per cent of the world's cropland (Brown 1984) . The productive soil resource is severely restrained by climate. Much of western China, particularly Xinjiang, Gansu, Ningxia and Inner Mongolia provinces, is too arid, while the Qinghai-Tibetan Plateau of the west is also too cold for extensive crop production (Zhao 1986). Hence, most crops are grown in the humid east. Only about 13.5 per cent (130 million hectares) of total land area is cultivated (Wen 1993). Whilst government policy prohibits cultivation of slopes steeper than 28 per cent (Barrows et al. 1982) , this limit is often breached to extend crop production. Land resource pressures exerted by 1200 million people are superimposed on diverse environments, which are often geologically and geomorphologically unstable. Therefore, physical factors, such as slope steepness and stability, tectonic activity, rainfall erosivity and soil erodibility interact with anthropogenic activities, producing the complicated erosion problem. Thus, erosion is produced by a complex interplay of environmental and anthropogenic factors.
It is estimated that 15 to 20 per cent of the world's water erosion occurs in China (Brown 1984 , Wen 1993 , although the database is limited (Dregne 1992). Total erosion is estimated at 5500 million tonnes (Mt) of soil per year, with associated loss of 27.5 Mt of organic matter, 5.5 Mt of nitrogen (N), 0.5 Mt of available potassium (K) and 0.06 Mt of available phosphorus (P) (Wen 1993). These losses account respectively for 63, 46 and 2 per cent of the total K, N and P applied annually to cropland in China. Therefore, soil erosion increases the dependence of agriculture on artificial fertilisers, with subsequent increases in production costs. However, erosion rates, patterns and processes are spatially highly variable, which can be illustrated by comparing and contrasting soil erosion in the basins of the Yellow and Yangtze rivers. The Yellow River flows through the arid north, which is the main area of wheat production. The Yangtze River flows through the humid south, an area dominated by a rice cultivation.
The Yellow River (Huang He) is 5464 kilometres long; it rises in the uplands of the Qinghai-Tibet Plateau and flows eastward through arid Qinghai, Gansu, Ningxia and Inner Mongolia provinces. Vast amounts of sediment are entrained in the Loess Plateau, especially in Shanxi and Shaanxi provinces (Cao and Coote 1993, Douglas et al. 1994) . Loess is fine, silty material, mainly transported as dust during the Pleistocene glacials of the last two million years. The Loess Plateau of north central China forms the most extensive loess area in the world, mantling 530,000 square kilometres and reaching depths of more than 300 metres. The deepest known section is 318 metres thick, at Jiouzhoutai near Lanzhou.
The unconsolidated silty material is easily eroded by wind and water, with an estimated soil loss from the Loess Plateau of about 2200 million tonnes annually, equivalent to 51 tonnes per hectare (Wen 1993) . Maximum sediment concentrations in the middle reaches of the Yellow River approach 700 kilogrammmes per cubic metre, about 50 per cent by weight (Robinson 1981) . Water erosion has resulted in a highly dissected, gullied landscape, which requires an elaborate system of terraces for successful cultivation (Fu 1989 , Dregne 1992 . Most of the estimated 1600 million tonnes transported by the Yellow River to the Bohai Sea originate in the Loess Plateau; hence its name, as the river is actually yellow (Fu 1989; Wen 1993) . Wind erosion is also a major problem, to the extent that scientists at the Mauna Loa Observatory in Hawaii, some 5000 kilometres away, can detect the onset of the Chinese spring ploughing season by an increase in atmospheric dust fallout (Parrington et al. 1983) .
On the low coastal plains of northern China, the Yellow River has been notorious throughout historic times for catastrophic floods, hence its nickname as 'China's sorrow'. High sediment loads encourage aggra-
